This study obtained two exact cosmologic solutions to the Einstein equations considering the interactive, non-lineal, and self-consistent spinorial and scalar fields, congruent to the gas model of Chaplin in a homogeneous anisotropic symmetry of Petrov D. The function of the scalar field, the components of the spinorial field, and the interaction among them were analyzed, and it was determined that the phase of the components of the spinorial field is related to the scalar field, so that for great values of the time, the phase of the components of the spinorial field is proportional to the function of the scalar field. It is established that the lagrangian of non-lineal interaction for great values of time behaves similar to a combination of the models of dark energy and Soler; for great and small time values, it behaves similar to a free spinorial field, but with diverse changes in the effective masses of the spinorial field in the lagrangian.
Introduction
Thanks to data of the background radiation obtained by the satellites COBE, WMAP, and PLANCK, and the discovering of the acceleration of the universe [1] , [2] , cosmology has become more dynamic; these and other aspects have been already discussed in [3] . The study of the physic fields in cosmology, such as the scalar, the spinorial, and the electromagnetic, in combinations of ideal fluids, isolated, or in their interactions, have relevance because of the possibility of investigating the different states of the matter for which the Universe could pass through, its influence over the possible singularities, and the changes for which the anisotropic space-time configuration could pass through. The importance of said studies has been mentioned and investigated, for example, in [4] , [5] and [6] .
In the case of the Chaplygin fluid, under an homogeneous anisotropic symmetry of Petrov D, there were obtained two solutions, and their respective analysis, in [7] determines that in a Universe where the pressure P and the energetic density µ of the fluid are inversely proportional (P = −Q 2 /µ), where Q is a constant of proportionality, the symmetry of said models, in the proximities when t → 0 is equivalent to the analogous of the dust model, and they can tend to behave as the solutions of the flat or the vacuum of Kasner LRS(Local Rotational Symmetry), although said solutions are not flat or vacuum in any of the cases, in that proximity, the density tends infinite and the pressure to zero. Moreover, when t → ∞, the models tend to behave as the isotropic flat model of dark energy of FRWL. In [7] , there were obtained and analyzed the parameter of Hubble and the deceleration model, and the results were, for example, that the parameter of deceleration q changes it sign when time increases, so that it represents a process of initial deceleration through the increase of time; in a continuous manner, its acceleration changes. This study analyzes the interaction of the scalar and the spinorial fields, which results in two solutions of the space-time, equivalent to the ones obtained for the model of the fluid of Chaplygin in [7] ; these conclusions are valid for this work, therefore, the emphasis will be about the new aspects related to the interaction among the scalar and spinorial fields.
2
The Symmetry of the Anisotropic SpaceTime of Petrov D and the Einstein Tensor
The Symmetry
The symmetry that will be used in this work is the homogeneous and anisotropic of Petrov D, which has the pattern [3]
where F and K, are functions of t.
The components of the Einstein tensor [3] 
where the points over the functions represent derivatives of time.
Interactive Spinorial and Scalar Fields
The interactive spinorial and scalar fields of this study are determined by the following lagrangian:
where ψ is the spinor, S = ψψ is the invariant scalar of the spinorial field, the function Φ (S) is a non-lineal function of the spinorial field, and ϕ is the function of the scalar field; moreover, ψ is the hermitian conjugate of the spinorial function of Dirac, and it is defined as ψ = ψ * γ˙0 (later on will be defined as γ˙0) and where the matrices g µν γ ν = γ µ can be defined, according to the metric of the pattern
where hηβ is the tensor of Minskowski in the flat world with signature(+,-,-,-), and the matrices γη are the matrices of Dirac written for the flat space-time, e μ η , eη µ is the set of the tetrade of vector 4. The matrices γη and the set of tetrades e μ η , eη µ The covariant spinorial derivative ∇ µ is defined as
where Γ µ are the spinorial matrices of the coefficient in relation to the symbol of Christoffel, in the following way
From the function of Lagrange (6), and the metric (1), the equations of the spinorial and scalar fields, and the components of the energy-stress tensor are obtained. These equations and components can be expressed as:
From (7), the set of tetrades, can be taken in the following way:
3 Solution
It will be assumed that the spinor ψ and the scalar ϕ, depend only on t, therefore the equation of the scalar field (11) obtains
The equation of the spinorial field takes the patterṅ
where the point represents the partial derivative of t. From (15), it is obtained that
where C sp is a constant of integration. From (16), and considering that
the non-lineal interaction in the lagrangian (6) takes the pattern
where Q and C 1 are constants. The components of the spinors of (15) can be expressed as
where α 1 , α 2 , α 3 and α 4 are constants related to C sp with the pattern C sp = α 
where G 0 is a constant. The components of the energy-stress tensor (12) take the pattern
therefore, the components of the Einstein tensor (3) and (5) must be equal, from where it is obtained that
where K 0 and C k are constant, which without losing their generalities, can be taken in (22) as K 0 = 1 and the constant C k = ±2/3, which provides two possible kinds of expansion (higher over an axis or higher in the perpendicular plane of the axis). Considering (22), the independent equations of Einstein, of (34), (3) and (21), take the pattern
the solution that meets the equations of (23) and (24) is
which defines (22), (20) and (14). The metric function K in (22), has been already determined and studied in [7] , and also defined in the appendix. The no-null components of the energy-stress tensor (21), which represent the volumetric density of the energy and the pressure, take the pattern
and meet the equivalence T 
The Function of the Scalar Field
The function of the scalar field is found by integrating (14), considering (25), (17) and (16). The solution of ϕ follows the pattern
where 
and α = 0, 1, the function F (a, c) is the incomplete elliptic integral of the first kind and Π(a, b, c) is the incomplete elliptic integral of the third kind. The functions and constants L, E, A i , a α c, b, e i (the same cited in [7] ), σ and ξ, and others are defined in the appendix at the end.
The function of the scalar field has a minimum value in t = √ −C 1 +m 2 Csp 2 Q and for high values of t, it increases proportionally to time and the pattern
where it is evident that for high values of t, Q plays a more important role that C 1 in the development of the spinorial field. If t is short, the situation changes because
therefore, when mC sp = √ C 1 is not met, the relevant role of the scalar field is assumed C 1 .
The Components of the Spinorial Field. The Phase
The components of the spinorial field follow the pattern (19), where the integral G in (20) can be re-expressed as
where the function U is
From (19) and (34), it is evident that the phase of the components of the spinorial field is related to the function of the scalar field, and it is proportional to ϕ, for great values of time because the function rapidly tends to be constant.
For small values of t, the phase G tends to
by comparing (36) to (33), it is evident that the function U of (35) provides an extra term of the provided by ϕ; but in an equivalent manner of the scalar field, the relevant role of the spinorial field is assumed through the phase of the components C 1 .
The Lagrangian of Non-Lineal Interaction
The lagrangian of non-lineal interaction (18), considering (25), (17), (16), and t = C sp /S, can be re-written in terms of S (in an equivalent way of the nonlineal element, as it only were spinorial) as
For the short values of S (t → ∞), it is taken that (37) approximates to
where (38), Q represents the term dark energy; the second one is the increase of the effective mass of the spinorial field (being doubled), and the third one to the right refers to the interaction of the Soler-Ivanenko (model of Soler) [8] , [9] , for which the constant
, plays a role of coupling constant in the model of Soler. On the other hand, for high (t → 0) values of S, the lagrangian of interaction (37) tends to
which creates an effect of change in the massive component of the spinorial field, without interaction, but with an effective mass m → 2m − √ C 1 /C sp .
Conclusions
The non-lineal self-consistent interaction of the scalar and spinorial fields of the kind (6), with a non-lineal element of the spinorial field of the type (17) in an anisotropic symmetry of Petrov D, results in a state of the fields that is equivalent to the fluid of Chaplygin, which is studied in [7] , and with similar cosmologic consequences. For said state of the fields, it was obtained that the function of the scalar field (ϕ) increases its value with time. This produces that the phase of the components of the spinorial field (the spinor) becomes proportional to that function for high values of time; times for which the metric tends to behave as its equivalent of dark energy [7] , which is reflected in the function of the scalar field through the supremacy of the constant Q, whose sense is similar to the cosmologic constant Λ. On the other hand, for short values of time, the model of the fluid of Chaplygin, tends to behave as its analogous of dust (P = 0), which is also reflected in ϕ, and in the phase of the spinorial field, through the supremacy of the constant C 1 , which represents the square of the efficient mass M = T 0 0 dV , where V = √ g 11 g 22 g 33 V 0 .
The non-lineal interaction and the lagrangian suffer changes in terms on time; to determine these changes, an analogy between the lagrangian of interaction of the scalar and spinorial fields in a non-lineal field was done, and it was observed that the studied fields and their interaction behave, for small time values (similar to the dust model), in a similar way to the spinorial field with an massive variant element; and when time is considered as high, said interaction is similar to a combination between the dark energy model and a non- 
